the aim of the study was to evaluate the efficacy of surgery in combination with sclerotherapy in the treatment of severe chronic venous insufficiency. material and methods. During the period between 2007 and 2009, 38 patients with symptoms of advanced chronic venous insufficiency -C 4 , C 5 and C 6, according to the CEAP classification-were subject to surgery in combination with sclerotherapy. The study group comprised 24 (63%) female and 14 (37%) male patients, aged between 42 and 95 years. Twenty-three patients were diagnosed with saphenous vein insufficiency, 14 with small saphenous vein insufficiency, and one with femoro-popliteal venous insufficiency. Based on the VCSS scale, disease symptoms were evaluated before the operation and six months after the surgical intervention. In cases of saphenous or small saphenous vein insufficiency, the patients underwent crossectomy, followed by ligation of the saphenous-femoral and small saphenous-popliteal ostia. The distal segment of the vein was obliterated using a 3% polidocanol foam solution. Control ultrasonography was performed 1, 3, 6 and 12 months after the procedure. Patients with crural ulcerations that did not heal by three months postoperatively were subject to additional epidermal grafts. Results. Statistical analysis of the VSCC point scale before and after the operation demonstrated a significant reduction in the following parameters: pain, presence of varices, edema, ulcerations, and use of compression therapy. Analysis showed an effective elimination of the main venous trunks. Among patients with venous ulcerations, spontaneous healing was observed during the nine months after the procedure was observed in 17 (94%) patients. In one patient, the ulceration was reduced by 30-40%. Neurological, ophthalmological and thromboembolic complications of the deep venous system were not observed. conclusions. 1. The combination of surgery and sclerotherapy in the treatment of advanced chronic venous insufficiency is a method worthy of recommendation. 2. The method is effective with a low risk of complications, thus significantly shortening hospitalization and absence from work. 3. An evaluation of the disease stage based on the VCSS scale, before and after the operation, demonstrated a significant improvement. Key words: varicose veins, chronic venous insufficiency, crossectomy, foam sclerotherapy Chronic venous disease (CVD) comprises a wide range of pathological conditions, including asymptomatic insufficiency of superficial venous trunks and telangiectasia-type lesions, lower limb varices, trophic lesions, and ulcerations. Epidemiological investigations demonstrated that CVD is present in 56% of male and 60% of female patients, with these percentages increasing with age (1, 2). The occurrence of venous ulcerations is estimated at 0.3%, while patients with a healed venous active ulcer constitute 1% of the population (2, 3). The most severe form of CVD with symptomatic chronic venous insufficiency (CVI) is diagnosed in the elderly patients.
Chronic venous disease (CVD) comprises a wide range of pathological conditions, including asymptomatic insufficiency of superficial venous trunks and telangiectasia-type lesions, lower limb varices, trophic lesions, and ulcerations. Epidemiological investigations demonstrated that CVD is present in 56% of male and 60% of female patients, with these percentages increasing with age (1, 2) . The occurrence of venous ulcerations is estimated at 0.3%, while patients with a healed venous active ulcer constitute 1% of the population (2, 3) . The most severe form of CVD with symptomatic chronic venous insufficiency (CVI) is diagnosed in the elderly patients.
The aim of surgical treatment is to abolish reversible venous system flow and thus, eliminate venous hypertension leading to cellular and microcirculation pathologies that are responsible for the development of venous ulcerations. The treatment of chronic venous insufficiency comprises pharmacotherapy, compression therapy, classical and intravascular surgical methods, as well as pharmacological obliteration. The therapeutic method commonly accepted for the treatment of CVI patients involves the elimination or ligation of insufficient superficial and perforating veins. Classical surgery for severe forms of CVI is connected with patient hospitalization, ductal or general anesthesia, immobilization, severe pain, long convalescence periods, and significant costs. In patients with many concomitant diseases often connected with the patient's age, the operation is frequently impossible to perform. Therefore there is an ongoing search for novel, alternative methods of CVI therapy. In 1991, Belcaro and co-authors published CVI treatment results regarding the association of classical surgery and obliteration. The initial stage of the classical varices operation termed crossectomy (many surgeons consider the above-mentioned as the most important and essential) consists of the ligation and cutting of the ostium of the saphenous/ small saphenous veins, as well as collateral vessels. During the second stage of the operation the insufficient superficial venous trunks are filled with an obliterating substance in the form of liquid or sclerosing foam. The above-mentioned procedure can be supplemented by mini-phlebectomy of the varicose veins and/or ligation of incompetent perforators (4) .
The aim of the study was to determine the efficacy of the therapeutic method combining surgery and sclerotherapy in the treatment of severe chronic venous insufficiency. 
MATERIAL AND METHODS
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The association of surgery and sclerotherapy in the treatment of severe chronic venous insufficiency nous and perforating veins were estimated with patients in the standing position. The efficiency of the venous system was also determined in the standing position with venous insufficiency diagnosed when the reflux measured by means of the compression method exceeded 0.5 sec. Based on the VCSS scale we determined the presence of pain, varicose veins, crural edema, melanoderma, inflammatory reactions, infiltration and sclerosis of lower leg tissues, crural ulcerations, and the use of compression therapy. To determine the stage of disease, every parameter was assigned from 0 to 3 points, where 0 points was considered to be a healthy limb, while 30 points represented the maximum intensification of symptoms. Table 2 presents the above-mentioned values before treatment.
On the day of the operation the patients underwent "mapping" of the ostia of the insufficient veins, the course of their trunks, and incompetent perforating veins. The surgical procedure was performed under local anesthesia combined with intravenous analgesics. In cases of saphenous and small saphenous vein insufficiency, classical crossectomy was performed. After ligation of the femoro-saphenous and small saphenous-popliteal ostia, a latex catheter was introduced into the distal segment of the severed venous trunks, through which 8-10 ml of foam was administered (3% polidocanol) ( fig. 2) . Phlebectomy of the greater collateral vessels was performed, including the ligation of incompetent perforators. After wound closure, the patients were subjected to compression therapy, mobilized; a 30-minute walk was recommended. The control ultrasound examinations were performed 1, 3, 6 and 12 months after the operation. Epidermal grafting was performed for patients with crural ulcerations, when healing was not observed after a period of three months. The control VCSS protocol was performed six months after the operation.
Statistical analysis was used to analyze information obtained using the general VCSS point scale before and after surgery by means of the Kołmogorov-Smirnov test. P<0.001 was considered to be statistically significant. An analogous statistical analysis was later performed for groups A and B. Table 2 presents the comparison of CVI results, before and after the operation. Lower VCSS point scale values in patients after surgery were evidence of clinical improvement. A statistically significant reduction of the point scale was observed with regard to pain, presence of varicose veins, edema, number of active ulcerations, size of active ulcerations, duration of the ulceration, use of compression therapy, and the general number of points.
RESULTS
With regard to group A patients (C4 and C5), we observed a significant point value reduction with regard to pain, presence of varicose veins, edema, the use of compression therapy, and the general number of points. In group B patients, a significant VSCC scale reduction was observed with regard to pain, presence of varicose veins, edema, ulceration count, duration of ulcerations, the use of compression therapy, and general number of For all patients subject to surgical intervention due to small saphenous vein insufficiency, the vein of interest was eliminated. Considering patients with saphenous vein insufficiency, three presented with partial elimination of the vein at the femoral level. Six weeks after the initial operation, these patients underwent sclerotherapy by means of a catheter introduced through the saphenous vein, performed through an incision at the medial ankle. Control ultrasound examinations performed after four weeks showed an effective elimination of the saphenous vein, with respect to the lower leg.
Considering patients with venous ulcerations, healing was observed in 12 (66.7%)
163
The association of surgery and sclerotherapy in the treatment of severe chronic venous insufficiency patients during the initial three months, while three required epidermal grafts. In the cases of two patients who did not agree to epidermal grafts, healing of the ulceration was observed after six and nine months, respectively. In one patient, the surface of the ulceration did not heal during the observation period, but was reduced by 30-40%. In conclusion: during the nine-month observation period, healing of the venous ulcerations was observed in 17 of 18 (94%) patients. Six patients complained of pain symptoms along the anatomical course of the venous trunk, thus requiring the administration of non-steroid inflammatory agents. Five presented with transient skin discolorations along the obliterated varicose veins. Neurological, ophthalmological, and thromboembolic complications of the deep venous system were not observed. Consecutive ultrasound examinations showed no signs of the obliterated venous recanalization phenomenon.
DISCUSSION
Severe forms of chronic venous insufficiency (CVI) pose a challenge to modern vascular surgery, due to the significant number of patients in need of the operation, as well as the frequency of unsatisfactory treatment results. Classical surgery, such as Babcock's operation, Linton's method, and even endo-scopic sectioning of SEPS perforators are invasive procedures, often impossible to perform in elderly patients, due to the presence of concomitant diseases. An alternative for such patients includes minimally invasive intravenous techniques without anesthesia, which can be performed in all patients. One may observe the dynamic development of foam sclerotherapy (8, 9) . Superficial vein obliteration methods, such as radiofrequency ablation, laser and foam therapy, are becoming more and more popular (5, 6, 7) . Classical surgery with high excision of the saphenous or small saphenous veins, as well as ligation of collateral vessels followed by their stripping, continues to be the therapeutic method of choice, according to the literature published on the treatment for chronic venous insufficiency. Classical surgery, despite the low percentage of recurrence, effectively prevents the occurrence of distant venous insufficiency symptoms, as well as deep venous insufficiency, secondary to varicose veins. Neither intravenous techniques nor foam sclerotherapy under ultrasound control involve the ligation of the saphenous and small saphenous veins. The consequences of such an approach to patient management can be visible after many years; thus, the need for further investigations (10) . Therefore, the SAVAS method may be a solution to the problem, since it fulfills the criteria of classical surgery by means of venous ostium ligation and crossectomy. On the other hand, a lack of stripping avoids complications, such as femoral hematomas or damage to skin nerves. The association of sclerotherapy and classical surgery in the management of femoro-saphenous and popliteal-small saphenous ostium insufficiency may prove to be the method of choice (11) . The benefits of such management include the absence of recurrence, as well as the formation of superficial and deep system connections among other vessels (for example, posterior and anterior accessory saphenous veins). Supporters of intravenous techniques highlight the existence of inguinal neovascularization, as a consequence of venous flow disturbances through abdominal wall vessels (12) .
Another issue to be addressed is the recanalization of the main trunks of the superficial venous system. Recent results presented by Italian phlebologists are impressive: nearly 97% of saphenous veins were obliterated by means of intravenous laser ablation during a 36-month observation period (13) . Worse results were observed after echosclerotherapy. Mayers and co-authors analyzed 1189 cases and observed successful primary venous obliteration in 52.5% of patients, as well as secondary venous obliteration in 76.8%. The success of the procedure depends on the diameter of the vessel and patient age. Worse results were observed for small saphenous vein obliteration. Control investigations were also performed after three years (14) .
The initial results for small saphenous obliteration in our study are very good, considering that all veins were subject to obliteration. With respect to the saphenous vein, three patients required open sclerotherapy of the lower leg in addition to the initial operation. The problems related to recanalization and venous index obliteration are currently under investigation.
Statistical analysis of the VCSS point scale demonstrated a significant improvement in all patients, with regard to pain, presence of varicose veins, and edema. A reduction of the above-mentioned parameters was observed, representing clinical improvement. The mean VCSS point value was significantly reduced from 13.05 to 7.89 (p<0.05). The above-mentioned results are comparable to those obtained by other authors after SEPS operations (15) (16) (17) . However, the invasiveness of the SAVAS method is vastly reduced. It is worth mentioning that the longest hospitalization period did not exceed one day.
Additionally, we observed an improvement of the above-mentioned parameters in patients with venous ulcerations. For 66.7% of patients, we observed spontaneous healing after a period of three months, while healing after nine months was noted in 94% of patients. These results are comparable to those obtained after classical operations or endoscopic subfascial sectioning of the perforating veins (18, 19) . Such good treatment outcomes were probably connected with the size of the ulceration. The size of most did not exceed 4cm in diameter, while larger ulcerations required epidermal grafts. However, the results obtained seem encouraging towards further investigations. Literature data demonstrated excellent treatment outcomes following echosclerotherapy of incompetent perforating veins, among patients with severe CVI. The use of the above-mentioned method led to the healing of all ulcerations during a
